Methotrexate differentially affects growth of suspension and adherent cells.
The effects of low concentrations of methotrexate (MTX) on the growth of suspension (FM3A, 2B4 and THP-1) and adherent (NIH3T3 and V79) cells were compared. The concentration of methotrexate to cause the inhibition of cell growth was lower in suspension cells than in adherent cells. The IC(50) for FM3A, 2B4, THP-1, NIH3T3 and V79 cells were 3.5, 5, 9, 30 and 50 nM, respectively. The inhibition of cell growth was reversed completely by tetrahydrofolate and was fully or significantly reversed by adenosine and thymidine, suggesting that the effects of low concentrations of methotrexate result from the inhibition of biosynthesis of purines and pyrimidines. In suspension cells but not in adherent cells there was a decrease in the levels of S-adenosylmethionine and polyamines after methotrexate treatment. Growth of suspension but not adherent cells was significantly recovered by treatment with S-adenosylmethionine. However, treatment with spermidine did not reverse the effects of methotrexate in any of the cell lines. The preferential inhibitory effect of methotrexate in suspension cells versus adherent cells was due mainly to a more rapid uptake of methotrexate. This may be relevant to the in vivo effects of low doses of methotrexate, which have immunosuppressive and anti-inflammatory effects, because lymphocytes are suspension cells.